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Control Heleass dwgs from drftg
Power Supply Islease dwug from dftg.
rrawe As-ewbly Continue lavout
Tavigation TieeIn Complete drawings
Synohrondzer Complete drawings
Antenna Tomplete release

rodul atoy ‘wlease dravings
Juplexer P.. completed

Hwltch driver started in
Dreftings “wiich breadw

hoarde
eoeiver "rawings complete
Hegorder Yideo Amp. drawings come
plete
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Dvgs releared on
achedule,

wgs delaved to
£/26. Mot expected
to affect final delivery,

lLayout contiming

Dups, complete except
top assenhly, pertial
release, no delay
anticipaterd,

Synchronizer drawings
complete and released,
frequency generator
drawings delaved.
eachedule complete £/19,
Yo delay anticipated

in first unit,

All drawings released,
some behind zchedule,
Yo delay anticipated
in first unit.

Drawings released on
sonsdunle,

{ .
In difficalty = See f/
detail in report ]

Hajor subassenmblies
complete with some
reieases. Top assembly
completed 5/10. No
delay anticipated in
first unit,

Video amp dwpge held pende
ing introduction of change
in 6GCe inticipated come
plete £/2, ‘o delay is
expected in first unit,
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“eans to provide ggxiliary flight data bhave been deterrined and
quoted upon. Contracts have §;£~;;;~;;;;r;£;;éd howevers

A proposal and auotation for £flight test of this equipment in an \(/
F101 which would be baszed at thie location was begun, i

CONTRGL FAREL

411 drawinga for the Control Fanel have been released to the shobe

Bl BUPPLY

The control panel was released from drafting on 5/15/61,

Trafting started work on the power supply on 5/1/61 anc iz expected
to be finished on &/12/61,

Information was piven to the components section om 5/10/61
for the +5000 V supply. The temperature range for the +5000 V supply
wag cnanged from the 0°C %o Lh9°0, to 0°C to 85°C,

PRAGE ASSEMBLY

The layout of the frame assembly is continuing, refiecting the
changes in installation requirements and mounting requirements of the major
components. Trawings are scheduled for release to the shop. June 30,

MAVIGATION T1¥ IN

xrift Speed Unit

4 breadboard gear box on which a geared servomotor, synchro
resolver and precision potentiometer has been mounted has been complatede
A more elsborate setup for testing the angular accuracy of this drifé
angle information unit iz being built,

The servomotorsgear bhoxerssclverepot assembly proposed by Bowmar
lnrtrument “orporation has been accepted and will be used in the deift

angle unit. A purchase part drawing for this unit has been completed,

SCRET .
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A step motorecontrol rectifier switch hook up for the ground speed
informzation unit has been checked out. An effort ig beinz made to determine
the minismam power voltase required by the step motor, because 1t has been
determined that these motors need additional cooling if this voltapge is at
a previously specified level.

4 step motorepearheadepot has been shipped by Downar Instrument
forporatlion.

Both the drift angle and gro.nd speed information units are ready
for release Lo the shope

The accelercmeter=drift speed summing amplifier has been designed.
Layout in drafting has been completed. Layout of the accelerometer amplie
fierspower supply has been completed, The cetailing of this chassis is
neariy completeds

Accsleromeier

Accelsrometers for three sysbems and One spare have heen ordered.
neliverv is expected approximately July 5, 1901.

Frequency responses of the breadboard accelerometer circulls were
run under several conditions. Joom tewperature responses were abtained
with and without the integrator. These tests indicated that circult perw
formance conformed to the designed performance in general., However, it is
noted that even allowing for low measurement accuracy, the phase shift at
nigher frequencies is more than expected. 7The cause for this may be
lower gain than expected or 1t may be a fixed measuvement eyror which went
undetected. The analysis of these results and possible corpections are
proceeding. The tests will be conducted again when the cause of the excessive
vhase shift is determined.
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The circult without the integrator was slso tested at 150°F,
The curve under this condition is not appreclably different from the
room bemperature curve, indicating that the operating temperasture envire
onment will not affect circuil performance,.

STNCHRONIZER

Frequeneyelonerator

The variablesfrecuency oscillator section was tested with the
receiver and tws difficulties appeared when the two were operated
together. Firstly, a strong 30 mc sideband was noticed on the 120 me
vutput af the variable~frequency oscillator section and secondly, the
power oubbut of the varlable-frequency sectlion appesred to be too largee.
The variable~frequency osclillator section was reworked to eliminate one
stage; the Buffer stage following the L= csclllator was eliminated in
order to reduce the power output by Lh%. The stages were retuned to reduce
the 30 mc component in the output to approximately 30 db down. These
changes seensd {0 produce a satisfactory unit, Ilater tests indicated,
however, that the receiver camnoi tolerate as much of the 30 mc component
as is now produced and that the 30 me component should be closer to 52 db
dnvwne The output plematching filter will therefore be redesigned to
increase the Q by a factor of ten and new tests will be made,

U the fixed=-Treq.ency oscillator section, effort has been
concentrated on simplifyin; the circuitry and suppressing parasitic
oscillations. The center~tapped push-push type of plate inductors have
been removed and single~tuned plate inductors substituted. These changes
were succassfully made and the multiplying circultry is now finalized up
to the gated output stage. It is antlicipated that the design of this

section of the Frequency-Generaior will be completed this weelk,

SECRET
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Work on the IF section will be resumed this weeks. The problem
here is to obtain the proper limiting action by meane of rather large
drivihg voltages and still avoid oscillations, Final testing cannot
be properly made until all other unite are finalized, Some further teste
ing however, can be done when Useillatoreliseriminator breadboard is

received from Bulova some time this week,

Synohronizer«(enerator

Ho problems « drawings have all been released and ¥ndel Shop

is bulilding.
ANTENYA
Electrieal

Final verification of the power divider transitions is near
completions An electrical specification for the power divider sassemblies
has been prepared for verificatiom of the subcontractor's mamifacturing

techniques.

ECRET
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The array stick design was revieed firet to eliminate the image
lobe and seeond to center the design Prequency. At present, the {requency
centering needs a small correctlon and although the beam shaping is good,
the depression angle will have to be vorrecied.

The honeycomb beam was released to the Hodel Chop and a purchase

order placed with y Chule Vista, slifornia.

The manifold assesbly was released to the Hodel thop and &
murchase order placed with (ar Precision Products, “tamford,; Conn. A%
the supgestion of the supplier a change of configaration was made which
resulied in & substantial cost reduction. The radome mounting brackeds
were removed at thls same tinme,

Yhe array stick, array ctick assembly and module assesbly drawe
ings were released to the Model thop on 12 Hay 1961, Purchase orders are
being wiritten for the purchased ltems.

The Power Divider and Inpubl “avegulde drawings were released to
the HModel Fhop on 10 May 1961,

The high temperature tensile tests show that the electroformed
nickel will have a tensile yield strength of 37,000 psi.

Efforts are contimilng to lwmprove the array stick seal bonding
techniogue and Lo prevent the sdhesive from protruding into the slotse

Tests are being conducted to find a satisfactory "O" ring for
uze in the power divider flanges. Moat of the "OY ring menufacturers have
been contacted and are sending gamples of recommended "I rings for our

tegtks,
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The dummy load drawing has been released %o the lodel shop,
the purchase order written and placed and delivery is expscted shortly,

T'rafting is complete with exception of an outline drawing, a
shippine panel sketch and the correction of the top assembly drawing.

YWork on the wooden mockup has been stopped due to the numerous
chaness "ork «ill be resumed after the release of the top assembly
dravwing. The mockup is approximately 75% complete,

411 drawings were completed on schedule.

the Model thop 1s progressing satisfactorily with sheet metal
Fahrication and materdals ordering,

The breadhcard modulator was assembled with the hish voltave
pulse components placed in abrut the same eonfiguration as in the final
units. The capacitance load on the mulse transformer was measured and
fourvi 40 be 22 mmfds The modulator was then taken to Burmac and the
7e5 EV supply, charging choke and Pifepulse transformer installed. The
iFl-pulse transformer case was open so that adjustments could be made.
furae had been using a load capaeity of 15 mmfd. #hen operating with the
modulator, difficulty was encountered with ringing when the rise time was
reduced to Oy1 microsecond. It was foun: to be necessary to remove the
despiking choke to achieve better than 0,2 microsecond rise time. The
pulge rise time and pulse latness spec can be relaxed if Necagoary,

It appears that Burmac can meet a pulse spec that is adequate. They have
achieved a2 pulse rise time of 0,15 mierosscond and a pulse flatness of 2%
with the Mli-pulse transformer openie The unit will be closed and tests

made to determine if the pulse is stild gatisfactory,
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Alrtron has begun work and is ahout cneshalf complete, on a
Bhuare crosse=gection resonant ring development. Fixed price quote for
1 unit to Westinghouse is $64000 each, 90 day deliveryg
Investigation of filter (tank) type resunatof is continuing;
present lndicstions are that a resonator of thies type i quite feasible e
switches to holdeoff 500 K¥ in 2 single switch for this type of resonator
8till presents a problem,
Final tests on an automatic peak power monitor are being runm,

including temperature tests,

. . - 25X1
and “estinghouse have agreed thst Microwave I'evelopment

Lab will be approached to build & traveling wave regonator in standavd
or double height large Xeband gulde to physically fit in Westinghouse's
space requirements. Jestinghcuse will also request quotes on the square
cross section ring so that orders may be placed for additional unit guiekly
when it is required %o do so,

The switch driver electrical design has been completed. It is
capable of & KV, 22 nanosecond pulses. Trafting le now beginning layout
of this unite

Tests were contimed uging a De7 magnetic field Lo control breake
down of the zas when r.f. was applied. A special solenoid capable of
supplying 3000 gauss was built for these tests. Control of the breakdown
time was obtained over a range of 0,027 microseconds to 0,5 microseconds
with a breskdown time of less than 10 nanoseconds. The tests Wers pere

formed with an innut power of 50 KWy
SECRET ...
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A new tube hag been built and further tests will be made. The
microwave circuit has been modified so that recovery time can be observed.
Continuation of the tests were hsld up while ancther type of tube was
tested. These tests are reported on below,

i -S:ylvanih: type Sdelj199 tube in which & grid controls the discharge
as in a thyratron was tested. The tubes were tested %o gea what soprg of
breakdown times could be achieved and how much control eould be obtainad
within the pulse width of the incident r.f. as a function of pressure and
level of incident r.f. power. It was found that control could be maintained
only up to the Iirst Qa3 of a microsscond of the refe pulse with the breake
down time being 10 nanoseconds. After Oe3 of a microsecond, control was
lost. This was observed for power levels between 30 and 70 K. ‘M the
hasis of the data taken, it is concluded that this type tube iz not sulie
able for AN/APQW93 usdpes. -
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A breadboard model ef the 9T power supply is expected to be
available next weeke. Testing .11l then be done with the TWY to inaure
proper operation with the supply.

IF and Video Amplifiers

The 1.F. amplifier has been tested and is 100% complete.

The video amplifier has been tested. 4 zain adjustment will he
added to initielly set the video amplifier gain, 4Also a failure indication
eircult will be incorporated,

The synchronous detector has been tested and is complete except
Tor determination o/ resistance values in an isolation pad between the varie

zble frequency oscillator input and the synechronous detector tubes. These

gacnET
) k2 [
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values will be determinad when a working breadboard model of the variable

T

frequency 08(:111&%:@:; is available,
The I.F. amplifier, synchronous detector, and video amplifier
have been cascaded and testing is now in progress on this combination,

leceiver and Stalo Assembly

Hpdification drawings of the phase detector of the microwave
oscillator are completed. Iayout of the receiver IF assenbly is nearly
completed. A relay to turn on the high voltages used by the ml crowave
oscillator is being installed on the receiver {ramg. An oversl! receiver
schematic has been completed,

The delivery of a Bomare microwave oscillator from the shop hasg
been celayed but may be here by 5/19/61.

A second VA=,i0l klystron amplifier has been received and checked
outs At the expected operating level, supply voltage of 850=1000 volts is
needed to obtain maximum gain which is 30 db, At B0O volts, the gain
decreased hy 1.5 db,

HEGORTER

During the month of April, several of the major mechanical subw
assemblies were released fro fabrication. Packaging of the electronice
equipment continues -ith some subassemblies in thie area tc be released
for detalling early in the next month,

Fiber optic array and the Cathode Ray Tube deliveries are still
a problem in respect to an ﬂétaber 1 delivery schedule for the first

recorder.

ECRET

o DECR

Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180029-6



Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180029-6

s —

e % a S:;f..‘?\ET R,
i !

wlin
Hechanical

The following assemblies were relcased for fabrication: the
cathode ravy tube assembly, film loop drive assembly, filmedriven
viscous drag roller assembly, film reel and capstan drive assembly and
the structural plates. Daring the month we completed the design layouts
for the auxiliary data projectlion system, #41m motion detector, and
the film footape sensor layout. All of the latter have been released
for debtailing.

& sﬁady layout showing the revised shock mmunts was submitied
40 Westinghouse for approval. The shocks are mounted to a frame which
supports the recorder through a plane containing the center of gravity.
ihe layout also shows the proposed mounting of the video amplifiers This
drawins also serves Lo establish the overall dimensions of the recorder
ckin and the design of the frame for supporting the recorders. It has
been agreed that the welght of the support frame and the shock absorbers
will not be included in the overall weight of the recorder specifications

‘Je have begun the degign of the skin baged on the information
in the above layoub.

The film loop sensors which are to control the loop size will
be microwswitches rather than infraered lamps aﬁd photocells.

Electronic

The major effort during the report period in the electronic
area has been in the design of the electronic package. At the end of
the month, we have reached a point in the package deslign where we are
able to release drawings for detailing of componenise ‘e have also

stepped up our ordering of those parts with long lead time deliverys

gECRET ...
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4 daviee to detect snd signal the performance of the film
motion through the exposure station has been breadboarded and tested,
It uses a reluctance pickup t0 sense the motion of gear teeth (which
will be mounted on a {ilm driven roller in the recorder). The resulting
signal is smplified and rectified %o operate a relay. 7he failure of
£ilm to drive the roller will be signaled by the disappearance of the
gipnal which will close the relay contact to signal a malfunction,

Advance information indicates thie need for a protective cire
euit to mrevent high transient voltages from destroying the cathode
ray tube. This can be accomplished by placing a 500 volt regulating
tube (Coroton) from the screen grid to ground to bypass the transient
current, e are awalting further information on this requirement from
“gstinghouse, Flmira, in order to determine the extent of this design
changza.

Jptical and Fhotographie

i

JE—

Our tesis of various lubricants that can be applied o the
film emulsion to reduce the friction of the film as it passes over the f/ -
exposure station have not turned up any process that will significantly ‘t
improve the situation, ‘e are procuring a Teflon treated glass rod so ’
determine the characteristics of this treatment in this respect.

destinghouse informed us that procurement of film type 0 132
has been delayed since the film supplier has experienced difficulty in
producing this type. It wae agreed that Westinghouse would procure film
type & 243 which will sufficie for testing purposes, although this
essertially halves the operation time of the recorder due to the thicker

base of 80 2h3.
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Experiment hawe been made with an ocutside vendor in tasting
various plastics for use in encapsulating the fiber array. The use of

foaming plastic appears to be fcasibles

/ip 5/31/61

,,,,,
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